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,QWURGXFWLRQ
1RZDGD\VWKHFULVLVRIULVLQJSULFHV LQFUXGHRLOSDUWLFXODUO\LQGXVWULDODQGWUDQVSRUWDWLRQVHFWRUVGXHWRUDSLGO\
LQFUHDVLQJ IXHOGHPDQGVDQGGHFUHDVLQJRLO VXSSOLHV OHDGV WR WKH LQVXIILFLHQF\RI IXQGDPHQWDO IHHGVWRFN FRDORLO




WKHPRVW DWWUDFWLYH DSSURDFKHV LV WR XWLOL]H DEXQGDQW OLJQRFHOOXORVLFPDWHULDOV LQVWHDG RI FRQYHQWLRQDO IXHOV VLQFH
OLJQRFHOOXORVH LV UHQHZDEOH FOHDQ LQH[SHQVLYH DQG QR KDUPIXO WR HQYLURQPHQW ,Q JHQHUDO WKHUPRFKHPLFDO DQG







VXFK DV SKHQRO JXDLDFRO V\ULQJRO DQG YDQLOOLQ >@ %DVHG RQ FXUUHQW WHFKQRORJLHV OLJQLQGHULYHG KLJK YDOXDEOH









ZLWKRXW DQ\ SUHWUHDWPHQW 7KH FRPPHUFLDO ]HROLWH XVHG LQ WKLV ZRUN LV +< ]HROLWH 6L2$O2    ZKLFK LV
VXSSOLHGE\7262+-DSDQ7KLVFDWDO\VWZDVHPSOR\HGDVUHFHLYHGZLWKRXWIXUWKHUWUHDWPHQWVXFKDVFDOFLQDWLRQ
RU UHGXFWLRQ $OO FKHPLFDOV DQG UHDJHQWV IRU H[SHULPHQWDO ZHUH DQDO\WLFDO JUDGH ZKLFK REWDLQHG IURP PDMRU
FKHPLFDOFRPSDQLHVHJ6LJPD$OGULFK0HUFN5&,/DEVFDQHWF
2.2. Depolymerization of organosolv lignin 




KDG FRPSOHWHG WKH UHDFWRU ZDV TXHQFKHG LQ D ZDWHU EDWK WR VWRS WKH UHDFWLRQ LPPHGLDWHO\ 'LIIHUHQW UHDFWLRQ
WHPSHUDWXUHV  &ZHUH H[DPLQHG WR VWXG\ LWV HIIHFW RQ WKH GHSRO\PHUL]DWLRQ RI RUJDQRVROY OLJQLQ 7KH
PL[WXUHSURGXFWVDIWHUWKHGHSRO\PHUL]DWLRQUHDFWLRQZDVVHSDUDWHGLQWRSDUWVLQFOXGLQJVROLGDQGOLTXLGSKDVHVE\
FHQWULIXJDWLRQDWUSPIRUPLQ7KHOLTXLGSKDVHZDVDFLGLILHGWRDS+RIZLWK0VXOIXULFDFLG,QWKLV
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GHWHFWRU WHPSHUDWXUHXVHGZDV &7KHSURGXFWVZHUHTXDQWLILHGXVLQJ WKHFDOLEUDWLRQFXUYHVRIDQXPEHURI
OLJQLQ GHSRO\PHUL]DWLRQ SURGXFWV LH SKHQRO V\ULQJRO JXDLDFRO SFUHVRO HWK\OSKHQRO HWK\OJDXDLFRO DQG
YDQLOOLQ
5HVXOWVDQG'LVFXVVLRQ
3.1. Effect of homogeneous and heterogeneous acid catalysts on lignin depolymerization 
7KH OLJQLQGHSRO\PHUL]DWLRQZDVSHUIRUPHG LQDPOEDWFK UHDFWRU DW IL[HG WHPSHUDWXUHRI & ,QLWLDOO\
FRPPHUFLDO 2/ ZHUH GHSRO\PHUL]HG ZLWKRXW WKH SUHVHQFH RI D FDWDO\VW WR H[SORUH GHSRO\PHUL]HG OLJQLQ '/
SURGXFWVSDUWLFXODUO\PRQRPHULFSKHQROV LQ OLTXLG IUDFWLRQ:LWKRXWDFDWDO\VW WKH'/SURGXFWVZHUHGHWHFWHGE\
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GLIILFXOW\ LQ FDWDO\VW UHFRYHU\ >@$FFRUGLQJO\ XWLOL]DWLRQ RI VROLG DFLG FDWDO\VW RIIHUV DQ RSSRUWXQLW\ WR FRQYHUW
OLJQLQLQWRVPDOOHUPROHFXOHVZLWKWKHKLJK\LHOGRISKHQROLFFRPSRXQGV
7KHREWDLQHGUHVXOWVIURPWKH)LJEVKRZHGWKDWWKHSUHVHQFHRI+<]HROLWH6L2$O2 GHFUHDVHGWKH







3.2. Effect of temperature 
7KH HIIHFW RI UHDFWLRQ WHPSHUDWXUH  & RQ WKH SKHQROLF SURGXFW \LHOGV DQG OLJQLQ FRQYHUVLRQ IURP
FRPPHUFLDO2/ LQ WKHSUHVHQFHRI+<]HROLWH 6L2$O2  LQPHWKDQROVROYHQWZDV LQYHVWLJDWHGDWD IL[HG
UHDFWLRQWLPHRIK7KHFRPSRVLWLRQRIPRQRPHULFSURGXFWVLQOLTXLGIUDFWLRQDVGHPRQVWUDWHGLQ)LJDZDV
GLVWLQFWO\DIIHFWHGE\WHPSHUDWXUH7KHKLJKHVW\LHOGDQGOLJQLQFRQYHUVLRQZHUHDQGUHVSHFWLYHO\DW
 & ZLWK WKH KLJKHVW SURSRUWLRQ RI HWK\OJXDLDFRO  ZKHUHDV WKH PD[LPXP SURSRUWLRQV RI SKHQRO
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$VVKRZQLQ)LJELWZDVIRXQGWKDWWKHUHDFWLRQWHPSHUDWXUHSUHVHQWHGVLJQLILFDQWLPSDFWRQWKHIRUPDWLRQRI
5/ IUDFWLRQ DQG FKDU FRQWHQW KRZHYHU LW DOVR DIIHFWHG WR RYHUDOO OLJQLQRLO LQ OLTXLG IUDFWLRQ 7KRURXJKO\ WKH
PD[LPXP5/IUDFWLRQREWDLQHGDW&DQGVLJQLILFDQWO\GHFOLQHGDW&7KH5/IUDFWLRQGHFUHDVHGWR
SDUWLFXODUO\ DW  &EHFDXVH OLJQLQEUHDNV GRZQ DW WKLV WHPSHUDWXUH RQ WKH RWKHUKDQG IRUPDWLRQRI FKDUZDV
UHODWLYHO\ ODUJH DW WKLV WHPSHUDWXUH XS WR  7KLV FRXOG EH GXH WR UHFRQGHQVDWLRQ UHDFWLRQV GRPLQDWHV WKH
IRUPDWLRQRI VWDEOHPRQRPHULF SKHQROV UHVXOWLQJ LQKLJK IRUPDWLRQRI FKDU >@ ,Q FDVH RI OLJQLQRLO SURGXFW WKH
DPRXQWRI WKHPFRXOG LQFUHDVHZLWK WKH VDPH WUHQGRI LQFUHDVLQJ WHPSHUDWXUH IURP& WR &XQOHVV WKH






GHSR\PHUL]DWLRQ UHDFWLRQ FRPSDUHG WR ZLWKRXW WKH SUHVHQFH RI D FDWDO\VW $ FOHDU DGYDQWDJH RI KHWHURJHQHRXV
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